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DECLARATION OF CATHERINE CAST AN 

1 . My name is Catherine C ASTAN. 

2. I have been an employee of Flamel Technologies, S.A. since 1992. 

3. My position at Flamel Technologies, S.A. is Director of Galenic Department. 

4. I have a Ph.D. in Polymer Chemistry. 

5. I have worked in the area of pharmaceutical compositions for 2 1 years. 

6. I consider myself to be one of skill in the art of oral pharmaceutical 
compositions for delayed and controlled release of active principles. 

7. I reviewed the office action that issued on September 15, 2009, for U.S. 
Application No. 10/826,690. 

8. I also reviewed EP 1 101490 ("Ishibashi"), a reference cited by the Examiner in 
a 35 U.S.C. § 1 12, first paragraph, rejection. 

9. I believe the Examiner is alleging that Ishibashi has formulations that meet all 
of the characteristics of Applicant's formulations but do not have the claimed functional 
dissolution properties. See, Office Action at pages 5-6. 

10. As one of skill in the art, I believe Ishibashi does not teach the claimed 
composition. Specifically, Ishibashi does not teach the very small size range of about 200 to 
about 800 microns. 
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1 1 . The structure of the coated granules described in Ishibashi is depicted in figure 
1 below, A thick layer containing the drug substance is deposited onto an inert carrier of 
diameter R0 ("nonpareil"). This granule is covered by a coating that controls the release of the 
drug. 



~— Coating 
Nonpareil Drug-loaded layer 

FIGURE 1 

12. Below I calculated the tower limit of the Ishibashi coated granules particle 
size, and show that the lower limit of Ishibashi are greater than the particle diameters claimed 
in this application. 

13. The calculations are based on elementary geometric considerations justified by 
the spherical shape of the inert carrier (see Ishibashi, page 9, [0060]), and from the data, 
disclosed in the examples of Ishibashi. 

14. Ishibashi, however, does not disclose all of the information necessary to 
calculate the particle size of the coated granules. It does not disclose the size of the Nonpareil 
1 03 and it does not disclose the concentration of the sucrose solution that was used. 

15. Concerning the Nonpareil 103 particle size, the Handbook of Pharmaceutical 
Excipients, Pharmaceutical Press, second edition (1994) and third edition (2000) (see 
Appendix) states that at the time of patent application Ishibashi the following particle sizes 
were available: 

"Particle size distribution: sugar spheres are of a uniform diameter. 
The following sizes are commercially available (US standard sieves): 

35-40 mesh (450-500um) 

30-35 mesh (500-590um) 

25-30 mesh (590-710um) 

20-25 mesh(710-840um) 

18-20 mesh (840-1000um) 

1 6-20 mesh (840- 1 1 90um) 

14-18 mesh (1000- 141 Oum)" 
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Therefore, to calculate the smallest size of coated granules that Ishibashi could have 
manufactured, I considered that he used the smallest available nonpareil 103, i.e. 35-40 mesh 
(425-500 urn). 

16. To calculate the smallest size of coated granules according to Ishibashi, first set 
the following variables: 

a. M 0 is the mass (in kg) of the neutral beads with specific weight p 0 (in kg/m 3 ) 

b. R 0 is the radius of the inert carrier (in m) 

c. M[ is the mass of active plus additives deposited onto the inert layer and pi the 
specific mass (in kg/m ) of this drug loaded layer 

d. Ri is the radius of the drug containing granule (in m) 

e. M2 is the mass of coating with a specific weight P2 (kg/m 3 ). M2 is deduced 
from the mass fraction M2/(Mo+M|) given by Ishibashi, and 

f. R2 is the radius of the coated granule (in m). 

17. The number of beads is given by: 

18. The mass of drug per particle , m\, and the mass of coating per particle, m2, are 
given by: 

m, = — L and m, = — - fy\ 
N N \A) 



19. From elementary geometry: 

m.-^p.fc-RS] and m 2 =f p 2 [ R * -R>] 

(3) 

20. Finally the radius R 2 of the particle is given by: 

where mj and m.2 are given by (1) and (2). 

21. The specific weight of the inert carrier (Nonpareil 103) is po= 1580 g/L (density = 
1.58). The layer containing the drug substance is deposited by spray coating, and its specific 
weight p[ is assumed to be equal to 1200 g/liter (density = 1 .2). Similarly, the specific weight 
of the coating p 2 is assumed to be equal to 1000 g/liter (density = 1). Spray coating processes 
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generally lead to porous layers with low apparent density. However, the porosity has been 
neglected in order to calculate the minimum size of the coated granules disclosed by 
Ishibashi. 

22. Table 1, below, shows the calculated diameters of the coated granules for 
ishibashi's Examples L 2/3, 3bis, 4, 4bis, 5 and 5bis. As a result, the minimum diameter in 
microns can be 930 mioions as shown in Example L 

23. This number, however, is artificially small because Ishibashi does not state the 
concentration of sucrose solution used. 

24. A typical sucrose solution used at this time would be at least about 60%. 
25. 1 did not know the Ishibashi sucrose solution, so I did not use this into the 

calculations. Any sucrose solution would result in a larger diameter. Thus, by using sucrose, 
Ishibashi' s Example 1 would have a diameter greater than 930 microns. 

TABLE 1 



N* of example 
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0,06 
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0,05 
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26. Table 2, below, shows the same calculation made with the largest nonpareil 103 
available at the time. This calculation shows that the particle size of Ishibashi coated granules 
could have been as high as 2430 to 3230 urn. 
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MO (Kg) 
It te'rr*H| 

M.m) 

Cms-i.'jBilsd core 
MliKg) 

n :ks/--;» 

Coating 



G.CXW5&4S 0,00059987 ; 0.00049077 0.00050524 0,00059918 0,00061854 0.00051892 \ 0,00053192 







Sbs 
...JM 



27 In conclusion, both Table 1 and Table 2 neglect the volume of sucrose, and hence 
underestimate the size of the coated granules disclosed in Ishibashi. It thus appears that the 
particle size of the coated granules is greater than 930 urn (if the smallest available nonpareil 
is used) or greater than 2430 um (if the largest available nonpareil is used). 

28. 1 declare that all statements made of my own knowledge are true and all statements 
made on information and belief are believed to be true. I make this declaration with the 
understanding that willful false statements and the like are punishable by fine or 
imprisonment, or both (18 U.S.C. 1001) and may jeopardize the validity of the patent 
application. < 



ck. C 



Catherine Cksj AN 
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Appendix: Handbook of Pharmaceutical Excipients, 2 nd Edition 

_ii i- / rhs Amenta* Phuottatffed Aaoctatioe. JUS Constitution. Avenue NW, Wuhiraaon, 

Dl. iui* :'-::>.<;;:>. USA, iiuj l hr Phitm-ia-jucai Pngi, Ksyal Pli.-imiriCi-uliej, Hi<[» it i Srcul B-hp : Liirihiih H:ih 
Stf4«. Liwlan, SEI 7JN. P-n»lan4. 



A caiu:,^.; record for this Lw:A li avjjhti: llic aiidsli UiiMr.. 

Ubrjrv afConaiw. r:r.l!,. a <":ir:J Number 




3707699 



6 



Application No.: 10/826,690 



Docket No.: 022290.01 16C1US 





3707699 



7 



Application No.: 10/826,690 



Docket No.: 022290.01 16C1US 




3707699 



Application No.: 10/826,690 



Docket No.: 022290.01 16C1 US 




3707699 



9 



